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Abstract of JP 
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M TO BE SOLVED: To provide a mate 
having excellent hole injecting and hole transpc 
properties, and a light-emitting element and a li 
emitting apparatus which use the material havii 
excellent hole injecting and hole transporting 
properties. ; SOLUTION: A carbazole derivativ; 
represented by formula (1) is used, 
derivative excels in hole injecting and by using the 
carbazole derivative as a hole injecting material in 
the hole injecting layer of a light-emitting element, 
the driving voltage can be reduced. Further, by 
applying this substance to a light-emitting element 
and a light-emitting apparatus, a lower driving 
voltage, enhanced emission efficiency, a longer 
lifetime, and enhanced reliability can be realized. ; 
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[01 19] 

S 6 C , KftVatLZStsm 6 1 6±KJBJS£*l*Si2<D«ti ( UK ff ) 6 1 7 E E I,"* 5 tt 
SHTtt, ttSBSSStC/h^^tf^ (A U M g, Li, C a, g ft £ ft 6 © * ft 
§|MgAg, M g I n , A 1 L i , C a F 2 , L i F, IftA^i'fA) 

& & , myt^mztntsm e i 6?£cfe^tfS2oii6 i 7 * a jfi -r 5 « 

H 2 ©US (Kffi) 6 1 7 t LT> JKJ?;&«<bft&JSi*Ii!i:, MBJISWM (I 

to, 2 ~ 2 o % co Bfci&ffi * tr ffi fb -r y s> *> a , a ft * * * l ft -r y s> •> a s it ft a 
, Mitwm (zno) toaji^fflv^so^a^o 

[0120] 

S 6 £ 6 0 5 TSiiS 6 0 4 $|flft 6 1 0 15 ?> £ ■£ 5 C K <fc tK 

|?||6 1 0 , Ktll 6 0 4, 33 <fc tf -> - ;!/ # 6 0 5T?H*ftfc£li56 0 7 K % Jt Sfi 

? 6 1 8 & tl1tmitK.it -i T^«. 2K 6 0 71i:li, ft $ tt ft ft ft 2 ft T $3 

[0121] 

ft*, ->-;VS 6 0 5 £ttxt^->lfi^ffl^3©A ! !?SL^o £ft, Cft5©«fi 

aft4«»*» j ?i«*ait4^»fi , p«4^i:* , a* L ^« s ft, itf±»*6 o 4 

Kffll^tlfliLTf 7Xlf ^eiilOffS, FRP (F i be r g 1 a s s-Re i 
n f o r c e d Plastics). P V F ( # 'J t*-JV7o5-f F) , V -f 7 — , # 



(32) 



JP 2006-298895 A 2006. 11. 2 



[0122] 
[0123] 

*£9i©Stt«III4, IE ?L SEA ft** tf IE?Lttj£telcffittfc * ;W^/-;H§#{**# t 
[0124] 

[0125] 

£ tt ft ± Rl t6 £ ft 5 c 
[0126] 

CUfiSflJ l ] 

[0127] 

♦ SSWOA/l/^'Z-^KSIftO-ffilfcLT, «mS (2 8) T'SStl53 - [N - (4 
- V 7 x n ;!/ 7 5 / 7 x - ;b ) - N- 7i-*75/] -9-7i = )l/A)W^/-;l/ (IS 

# : pczdpai) o^ja^rffiKo^-rwra-rs. 

[0128] 
[ ft 3 4 ] 



[0129] 

x-;P75><Q-&fS7^-A^ (A-2) 
[0130] 
[ ft 3 5 ] 



9 

a N -o 



a o 



[0131] 

hiJ7i-;l/7;>5 4. Og ( 2 2 0ramo 1) fll. 5 LftHf *8»K, N - 

7nt3A^|^5F (NBS) 3 5. 6g (200mmol) £ in 3.T — VkMWhfCc 

1 L tmmi&Lfcm. 5 h U 7A7k?gS 1 LT^^Lfco &<D ig iK £ 2 6K 

. 5 g , IK * 7 3 % T? ff tc o 50 
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[0 1 3 2] 

[ X x V 7° 2 ] 

& K , N — (4-^7i-A'7?/7i-*) - N -7 x^;V7 5 VO^iSatO^ 
T IS 5 . N - (4-77i = *7S/7i-^) - N-7i-*7^^SX^- 
A ^ (A-3) ic^To 
[0133] 
Lit 3 6 ] 



9 p 

^ N "° HN £r"-0 

Pd(dba)j, P(t-Bu) 3 , fS 

tBuONa, toluene S^ 1 



[0134] 

4-7nth'J7i-*7;> 5 5 9 mg ( 6 m m o 1 ) , i? <y i? V x > 7 -t h > ^ 
7i?>)A (O) 345mg (0. 6mi.o I) , th , J7A?->t;l'7H 1 i'F5 7 7 
mg (6mm o 1) ^HoP77X3t Atl> SXHaLfcft, Ltl5$t&77X3(C 
ffi;J<h;H>5ml?iBif; 0 C n £ *?I 3 # IS fiB ft < ft 5 * T? b 0 C C C , 
7-'Jy5 59mg ( 6 m m o 1 ) , h 'J iS'-i'f ;V*X7^ ( 1 O S'x + tV 

0. 37ml (1. 8ramo 1) ^ili, HSlITSOt, 5Hfl3iQ&9t#* 
ff o fe . I1>D7^77^- (TLC) T'I8»4-7DtF'J7i-^7^tf5S 

f# ft „ *14Bixf-;^l OOmlfiffil, ilCSiif ;Ht h*iyli^S# 

r>A*&!)|$^fc 0 £©3S*»l6Lfe«x llxf;HA^^>=i : 2 0© 

HURL, * U -Afef#*£ 7 0 0 m g . «42 %T?#ft. a 
[0135] 

[77773] 

3_ 3 -|{_9-7 I -fl / i^;V/-;HD^SSC , 3^TRif 5, N-7i-/l/- 
3-3-K*;I/^y-;I/0-&lS^*-A* ( A - 4 ) 
[0136] 
[ ft 3 7 ] 



9 9 
cA3 — — cfe, 



[0137] 

N-7x-;W;W^/-;H. 9 g ( 2 0 m m o 1 ) 2K P 1$ 1 0 0 m lk. S L „ N 
_ 3 _ Kr!M ^ S ^^ F 4. 48 g (20mmol)£^<DtoAfcflK^?M7?-RfejI 
ftUft. ggltet*^ 2 . 5RflB&fc6»L4&fc. 3. 5 BfP^ftk^efeCWm^k <t 
DISLfto CO»»«*fift4S* 3 0 0 m 1 tlTtSilktiD, » * ~ * > t° > 

Tg|2t, MJ *A*»Su &fT**T*SfcS£Lfc„ ll?^*->^ A£toA 

T 7j< ft % B S L ft ^ , MtJi*r«<:fcKJ:*)iSttv^*'>'>A*fl!lDI»V^fc a c«i§»t^ 50 
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*^y£irp;LTiIi&L, Signer? ctiCiD, 5 g, «*68 

[0138] 

Sfe, 3-3-F-9-7i-^*iWV;-*f!)^ltt. K"F®SSTfT5 !1 £ T? * 
S 0 N-7i-iVii;WV;-)W4, 3g (1 OOmrno 1) ^*S8 6 0 0 mlCg* 
Ln N _3_ H3A^l/f 5 F2 2. 5g (100mmol)^$^<<3/J0 7tftfI, g iS 

?-fis»Lfe. s is gfl *& it ^ & 2 . 5 h# m m jc a m l % * , 3 . 5 u# n g tc & at & © tf 
ffifttai)llLfc 0 c ©iiSw^aii Lft 0 :oi**»l**th'Jfi*S*, * 

l^TzkTML ft, Sl»lC^*/-;l/TfiJfe?^L, fifiS**24. 7g, IR * 6 7 % T? ft 
ft 0 
[0139] 
[XT77"4] 

3 - [ N — (4-^7i-*r^7i-*) - N-7i-*757] - 9- 7x-;b 
A;l/^V-7l/ (RSft : P C z D P A 1 ) 0'^)«jaEO^TKl!Bt5. PCzDPAlCD 

1£ X ^ - A £ ( A - 5 ) fc jj* f o 
[0 1 4 0] 
[ ft 3 8 ] 



P jf 0 P P 



micro wave, 80deg 



6 



[0141] 

3-3-F-9-7i-*i!;WV/"Jl/ 6 2 7. 64mg (1. 7 m m o 1 ) , N - 
(4-->'7i^*75y7i=Jl/) -N-7i^*7;y 6 7 2. 8 6mg (2. Omm 
o 1) •>^>->''Jfy7th>^7^7i5 7. 5 m g ( 0 . lmmo 1) t h 'J "7 A ^ 
Ti't;l/7'F + i'F 3 3 5 mg (3. 5mmo 1) *£OQ77X3tAtl, SXB^L 
ft o K * h ^ ^ y * 3 . 5 m 1 fa A I£ 15 £ 3 5TfT ft o h U * ~ f * 7b 7 ^ ;!/ * X 7 * > 
(10w%'\+*>Sl) 0. 4m I £&*6<±TfcS?K flSl^lff 

Lfto 2 0 0 WT?BHS#Latf& 10», 80 °C T* to % ft f+- * fx -p ft „ 

S IS ft , ffi ft & £ 7j< £ in * , |fSif;H OOmlTttHiLft, S & K St R v y * ^ 7 L, 

»SSL, ffigx^;V : -N^^j" > = 1 : 1 © ^«^r ffl ^ ft V U * ^ ;l> % =7 A T? »3? L ft 0 # 
5fLftig$CA^^y^iniTiDiL, g^ B B B ^ff9 CNCi^U-Afe©** 6 5 0 
m g , «*6 5%T'fft„ NMROf-**«TlESf. 1 H N M R (3 0 OMH z, 
DMSO-d) ; S = 6 . 89-7. 05 ( m , 13H) , 7. 21-7. 28 ( m _ 9 
H ) , 7. 32-7. 4 3 ( m , 3 H ) , 7.5 0 - 7. 69 ( m , 5H) , 8. 02 ( 
s s 1H) , 8. 14 ( d , j = 7 . 2, 1 H ) 0 S ft , 1 H NMEOft-h$H 
3 1C, tftHl 3K*lt56. 0~9: 0ppmOS»*K7<lfttiO48l 4K*t. 
[0 1 4 2] 

ft6hft P C z D P A 1 <D«lii«S-Silil»«f (TG-DTA : The rmog 
ravimetry-Differential Thermal Analysis) 

G/DTA 3 2 0 1) *ffll\ tlSl«T> 1 Ot/mi nOS?aifiTlfttt^S 

zmmicttL 9 5 %wToiitft5Sfiii, 375 °c7?$ofto 
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S Its M&fflfe^i (7X7 yftSL A T M- 0 1 ) K & oTllSLft M£tt 1 

8 5 - 1 8 6 °CTfeofc 0 
[0143] 

S 7c , P C z D P A 1 C h*i^S»8J:tf P C z D P A 1 OSKOMX^H^* 

m 3 tsto pjsta, mftpjmftKKmm (b^m^s^m, vssos) *jbv> 

feo ?g « 5 IS -t? ;wc A ft , Ii(iEilIi£liLT^y7;^ffILft„ i3Efet> 
T«tt(±'igS (nm) , » f fMi ® ft S £ 3i IT „ ft * RiRtt * it h *x > ® jfc<D «£- t? U 3 
18 n m , llOl^T' 3 2 1 nmt'Softo * fc x PC z D P A 1 © h ;l/ X > ft % ( H) 
6gl 3 3 0 nm) * i tf P C z D P A 1 ©SI (ISSI3 2 1 nm) © ft X ^ ^ F 
4/*B4£St. B4K*^T*«BitS (nm) , M&fgft3afi 

o l*f^SIiihil'l>SlOf^T'tt4 4 5 nm (|g$I 3 3 0 nm) , S IS €> if 
^ ? 4 4 5 n m ( Eh jE & g 3 2 1 nm) T?£ofc 0 
[0144] 

$ fc, PC z DPA 1 ©»Blttl8C*»t 5 H 0 M OJpffi L U M 0*fflO«£*?f o fe 

, HOMO^fitOKi, ftH^ft^jl (lifts (80 AC- 2) ^l^tiSl 

CD ft tt , H3K:*y-5l»fll©»iR**x*;l/4 : -4 J -vv^ , i:L» H 0 M 0 * ffi © ft lc Ha M 
TZZLtK&VmrCaZCD&Zk, HOMOffitLUMO*(ittfllftl-5. 16eV 
t - 2 . 0 1 e V 1? & -d fe c 
[0145] 

**, *Hffi»JT-ii, 3 - 3 - F- 9 - 7 x -fr ft ;l//V;-;l/^|^T, 3- [N- ( 
4-->'7i-*75/7i-;l') - N- 7i^]l/7 = y] - 9 - 7 x - ;P ft ;W V/ - ;l/ ( 
Pig ft : P C z D P A i ) *£jS-r*2fffiK:ovrK«3L;fe#, 3-7Dt-9-7i-* 
* >l A V - ;b 4 ffl ^ T fe P C zDPA U^StSatft'tS. 3-7nt-9-7i 
-;!/A;WV;-;l/S, 3 - 3 - F — 9 -7i-*A^^ ( /-*tJ±'<« Mfl-tf$*T*$5 
o - 7a , 3 — 3 — F — 9 — 7 x — A ;W^l/ — ;W£ , 3 - X P € - 9 - 7 x - )l ft >I/ A V 
-;Mcft<, EfSRflBI*Jg*-rsci:tfT?£, tt«<DM£**J 1 / 1 OKLTfcEJStfilfT 

t?. 

cussey 2 ] 

[0146] 

*%m<D*}\"^/-frmmfc<Q-M£ lt, «s (5 6) t-i^na 3, [ 

N — (4-y7i-*7 = /7i-iW -N-7i-*75/] -9-7i-il/*;WV/ 
- ;b (P6ft: PCzDPA2) O^jaSffifc-O^TKEfSo 

[0147] 

[ ft 3 9 ] 




3,6-bis[N-(4-Diphenylaminophenyl)-N-phenylaminD] -9-phenylcarbazole 

[0148] 

[XT77"1] 

3, 6 ~->*a - F- 9 - 7i-iPi;W<)/-*«)^l*jaii:o^TSfit4. 3, 6- 
•>*3-F-9-7i-*i)/W^/-iHD^*X*-A^ ( A - 6 ) ESf. 
[0149] 
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[ it 4 0 ] 



9 



NIS. *M ,- 



[0150] 

N-7i-^*)WV/-*2 4. 3 g (1 OOmmo 1) t*Sl7 0 Om 1 t»*l 
^ N-3-F3/n^^^=K4 4. 9g (2 0 Ommo 1 ) *t*o < DiDx./ct, iSf 

-mmnvrca s.mmmm. 2. sm siceittefe> 3. 5 r#i«&k*t wtf&s o ft 

ft. cn*3IL, zk-pftjSLTfrBR***, *7*7-T h©»*£ 4 7 g, «*95 
% Tf f# ft o 
[0151] 

3, [ N — (4-f7i-)l'75/7i-A) -N-7xx;l/75/] - 9 - 

7i-*WV;-* ( 8g ft : PC zDPA2) O 1=r fig 7? i£ IC "3 ^ T ft BH f S . P C z D 
PA2C^)S7 + -i,* (A-7) (Cit„ 
[0152] 



[ it A 1 ] 



P 



I Pd(dba) 2 , P(t-Bu) 3 , 
tBuONa, toluene 
micro wave, 80deg 



6 6 



[0153] 

3, 6 - S> 3 — K - 9 - 7 x - ;l/ * ;W W — ;l/ 5 . 4 4 g (1 lmmo 1) , N - (4 
-77i-;1/75/7i-;H -N-7i-*75y9g (2 7mmol) -MV^'Jf 
y7thy^7'77A 5 0 0 m'g (0. 87mmol) t F ') 7i^^t;l/7 '7 F 
3. 3 5g (3 5mmo 1) 5HOP77X3EAn, § H B SI b ft 0 ?J< h ;P X y 1 
00mlftl*.IK«*3#fTofc. h'J^--7t*7f;l'*7,7^ ( 1 0 w % *\ 4=- V > 7§ 
«) 4m l^ttifct, 8 0 °C, tlliITt T 1 6 B$ fia Si « » £rtf o fto SlSSK 
IS ft A ?J< * in A , IE M x ^ ;i/ 2 0 0 m 1 T* Si (U L ft = M ^ * -> >? A £ tot 3. T * » £r 

: 1 : 1 0 Og$CiTt§ aTlI?tfc„ * © & , S "f , CO IS SI 

S O ± if £ JS ffi L , Blif*:'>4 : *>=l : 10Ogl*i^Ti"J *y*;V*7At 

iDin, iit5ct?^j-A&e}**ffeo sft, ±m»«©*»js#** h 

;l/X>:'\^-9-y=5 : lOig«^fflV^Tv"J*^^*9L,t«J;(3«SL, fi IS f £ £ £: 

. 5 g , 1R*7 5%tS^fto N M R Ox- ?*WTKST. 1 H NMR (300MH 
z s DMSO-d) ! <5 = 6 . 86-6. 97 (m, 26H) , 7. 18-7. 36 (m 
, MH) , 7. 35 (d, j = 9 . 0, ZH) , 7. 52-7. 66 (m, 5H) , 7 
. 99 ( s , 2H) . £ ft , 1 H NMROft-fSHl 5E, Iftgl 5tfeOS6 
. 0~9. 0ppmiD»»*a*Lfefei04Hl 6Cit.. 
[0154] 
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% &nfc PC zDPA2 ©MllS-iil^tt (TG-DTA:Thermogr 
avimetry-Differential Thermal Analysis)* 

/D T A 3 2 0 §D fcJBV^ SfSSH^T, 1 0°C/m i n OSSifif Itttt* Wi 

Lft 0 HhaSQHff (M«SJ£) iffTT\ SI £ M & ft K *s S 

IltS L 9 5 %WTOiIt4§?Sgii. 4 6 0 °C 7 $ ? ft , 

S ft , Si! j£ W^fs (7X7 >4tS, ATM-Ol) t J: o T iJ j£ L ft C 5 , KjS tt 1 7 
3 — 1 8 1 °C T- S ft o 
[0155] 

$ ft , PC zDP A2©h;H>gife,tffPC zDP A 2 0HOflRX^^h;^ 

ft 0 »«HE^)HCAn, iltiSliSElf LT^y7i^ffiLft 0 H5fc*iV> 
TittBSI (nm) , I«!«^i*itc « * R « S ft 14 h ;l/ X y }g © ? It 3 

1 8 n m, »m<Di§£Tlt 3 2 3 n m 7* % -a ft „ £ft^ P C z D P A 2 © h*X>i§/S ( 
ilSl 3 3 5 nm) *tf *K 3 2 3 nm) <DfgftX^?P-;b£H6t^-f 
o H 6 fcfe^T^ttli&ft (nm) , (tttifi) 

(ih^XVig^Oi^flU 4 5nm (ISSI 3 3 5 nm) , II©tI^TM 5 2 n m 
(1685 3 2 3 nm) T'Softo 
[0156] 

S ft , PC zD P A 2©IltlK*3lt3HOMO¥(Mt LUMO*ffiCiS${Toft 
„ HOMOlfiOfili, )ttf»)t8i (Ilft«a«, AC- 2) *JBV»T«I£ U ft W 
t^Wf^tWl*, ft©*fc»»-r*CfcE«feD»fco S ft , LUMOipffiOf 
(4, 0 5 EfeitSff M©i»lRiBSx*;l/^-^-V v 7° £ U H0M0*P<4OitiP#tS 
d fc K ct 0 ft ft o * O Sk , HOMO?fifcLUMO?Pfit±fn¥tl-5. 1 6 e V £ - 

2 . 1 6 e V T* % o ft c 
[£fiS0!l 3 ] 
[0157] 

*MMMT>IZ, ililT^SLfelSS (2 8) 7S«h5A*/v;^BII#PC 
zDPA 1 *JH Vfeaftfc^fc^T, B2*iV^Tlilfit5. 
[0158] 

S-f, SS 2 0 0 ±E5J)t*?OSloei 20 1*««t5 o Si© 

■;^AlIftl*flt\ 7v/W £ U y^'Sta 0 1 1 0 n m^ilJPTrBlS^jS L ft* 
[0159] 

il©fi2 0 l±ES)ti«*^tsI 2 0 2tffi?na o ft S3, 
felt«H^#lH*^tJJi2 0 2 a, IE?LffiA«2 0 4, IE ?L $i W 2 1 1, ISftJB 2 1 2 
, ftT-»iMJB2 1 3, 1?SA12 1 4 *^ftS«»»ig*WUT^5„ 
[0 1 6 0] 

m i 2 o i # j&fi££nfcs«£m!E©£2Mgs<E>affi*w^-£m 1 vnm 
20 itffi?tifti*TScuB£u * s m « a a © a sb £ « * 5, n ft n % s k * 

5IK©*;l//^/-;l/SS3l#*An, fiKlnlffi^ffl vfcHSiSK: j; t> 5 o n m<E>KJ¥7?iE 
?L?£AJg 2 0 4 *Jgj£f 5 0 fcfc, EILaAI 2 0 4 ^f«t5ttfii:lT, 
iifiS (28) T'sJnSPCzDPAUl^fc, 
[0161] 

*EE?L»aSttfc«ft;fe#Sfc.J:t>IE?LII3&Ji2l l*S*t5. IE?Ltft^Jl 2 l 1 * 
JB«T4#fii:UTI4, £ 5a © IE ?L ift M It *f fi- * JB ^ § d i: T* € 5 #\ * * ffi «5 T t± , 
a-NP D*B*«!)3J5*fc±D, 1 0 nmOllt^itft„ 
[0162] 

#K38ft« 212 ^IStSo ft $3, ISftB 2 1 2 t»v^TiE?Ll:I?tffftt^ « 
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3 1 , yxhttfitfts^'jyet^Mvv ^ v u > 6 # 1 s » % © iu t* a i q 3 4> t 

tSnU5 K , Wifati *) 4 0 nmOlST-lglSLfc. 
[0163] 

H??i3£Ji2 1 3^ff$f!gt-So S?$tSJI2 1 3 %f itSMRi: L T fi , 

C t § #\ **«ffln*l4* Alq s 5ffll\ 30nmO 

BS|gT?jK&*S;K <fc D ®fiS L ft D 
[0164] 

£ , H?£AJI2 1 4M#TSo ifSAI2 1 4ttt, ^^©«?ftA'[4#S^r 
ll^CfctfttStf, #^MT°«, 7-yft*;l/5">A*l nmOlilfliSCJ;?) 
JB $ L ft 0 
[0165] 

CCi^tLT, IE ?L S A B 2 0 4 , IE?L$I£JI 211, 212, ft?*ISIB 2 

1 3 , *5 ±(f|?gAl 2 1 4«aiLTfj£Sn5IS)t*fi*ttrI 2 0 2 *BULft 
!£, H 2 ©II 2 0 3 * U yySSftBJtfSKJ: D ***flflTf«, 

S2®tIBlitUTSf t t5o **fttf!lT-«, A lS«fffitiD 2 0 0 nm(Oli 
T ffi? fig L ft 0 
[0166] 

[0167] 

^ffii:®1"5StIETLftAl4tffi+i.ft^^''^V v -;l'R#ft ; &#A/ 

[ m m m 4 ] 

[0168] 

**ft$jT'fi, «ifiS (56) ■PS?ft« i^^lZ-ZHIftiP C z DP A 2tl^ft 
[0169] 

1 0 nm, IE ?L S A II i: LI, (5 6) 7^ S ft * <D * ;W* I/- P 

CzDPA2£50nm, IMHSB t IT a -N P D 4 1 0 n m, 5S3ttJlfcLT*VU 
>6tA 1 q 3 t^^-7ijy6/!)MII%©IJ^t'A 1 q 3 <4^C $ £ ft 5 £ ? !C, 40nm 
OSIJPT-^figbfto ^iCt^illtbTA 1 q 3 ^30nm, l?aAltLT77(t 
Ajb->H? 1 nm, mW t b T A 1 ^ 2 0 0 nmOlf T'lSLfto 
[0170] 

Witit), * ^ ft ffll © 3*6 St ? fig 2 ft £ o • 
[0171] 

[ tt m. w i ] 

ttiitLT, laaAItLT, 4, 4' -td'X (N - {4 - [N, N - tT X ( 3 - 
^fjWi;*) 7^7] 7 x r. ;l/ } -N-7i-;l/75/) 7 x ;b (»: DNT 
PD) fcffll^fc&tttg^fcttlSLfco 
[0172] 

Hftl?iJ 3 t «fi±E, lit LTKftS«^#*f 5^yi?7AliSft|jS* 1 

lOnm, iEfLaAJitbT, DNTPD£50nm, EILill t Lt a -N P D t 1 
Onm, D'titLT^V'J >6 t A 1 q 3 t^^-7'J > 6tf 1 Il%OfJ^fA 1 qjt 
Kl^SftS £ 5 4 0 nmOlSffllfto ^C^^Ii^JltLTA 1 q 3 £r 3 0 n 
m, ifaAIHT77ftiJ*->H*l nm, BIUT A 1 * 2 0 0 n mOlSf 
JB fig L ft o 
[0173] 
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[0174] 

ft*#5;fc&©SKI&*E£ffiMT?£Stfcfffcfr3. A * « fc a > 1 0 0 0 c d / m 2 © 
BfiT-fStt£-tt-5 fci6C^S*«IE}i, $ffi0O 3 -ffffKLfcajt*? Ttt 6 . 0 V ■? S D 
, C <D * AD * 8S« K tt 8 . 5mA/cm 2 TSofCo ^ SBC . 1 000cd/m z ©fffi 
T?»ft**5fc«>fc&Ei8:«EH:, M09 4 T?ff«Lfc.a3t*?1ftt 5 . 8V, ^©il^f 
©M®fi«8. 2mA/cm ! 1:'&^ itgi 1 L fcf 7 (i 6 . 6V, ? 

©t?Oti«fim 1 . 0 m A / c m ! T*l r> „ O £ t> , *&ffl® % J^WIB 

fczftKm^Km^z z. t k «t o , mem* ffiMMtfiiru&fc&ofcc t&t>fr% 

[0175] 

tfe, sffiM 3 *s j: tf tfcseo i ?ftM htzf&ytmi- omitm&mrsmikttm 9 « 

EI^Mtfl:«Bl Ot^t. It^SfcLTS, fflirfS* 3 0 0 0 cd/m 2 tS£L 
, - £ V St * St L Ml «■ S C fc fc i *) . » S © M £ ft *5 «t ff « E © |£ ft * SJ £ L ft 0 
[0176] 

U it ic £ § S ffi © ffi T '> ft V> d t A s t> 3 o t ft . HI 0±D, St«3T^ILftl 
[0177] 

gSSSGfl 1 *$ £ ffHSSfll 2 T'^ hit H O IgjfiS (28) T'^SftSPCzDPAlO 
HOMO*ffl{4-5. 1 6 e V & 0 > fll ifi S (56) T'S ?tl5 P C z D P A 2 ©H O 
M 0 !pffi« - 5 . 1 6eVTW, it«0aTf^LftDNTPD©HOMO*PffittRI 
«l © $U £ L ft IS H , - 5. 1 5 e V t), a P] C fit 3: S L ft 0 * o T , $ © £ 
>W<vr-;]/B##tt, D N T P D t Sl£H«ftIE7LaAtt£*r-f 3 * A 6ti5. o S »> 

T? f 5 o 
[0178] 

set, * % [jh © ij )\> * y - )i m m f* * m ^ ft % ft m ? a , DNTPD^s^tDti 

? i 0 tBBiEff'fiSt* fc^5M£8**»« c 1: UB, DNTPDi 

t> t>IE*LilKttfc«ftTt/>Sfc*T?*S £» ft S D IE ?L ft 14 ft ± f § cttiD 

[0179] 

£ ft , * IS © ?8 ft IS ? « , DN T P D^ffl^ft^)fei?±n*#^T'$So * f£ HJ! 
©*?©^£i£W-£BJ4iJLTV'>5fc#*5>ia5a © ft , ^ 'J 7 © W S ^ © fit ♦ ^ ft 

< T»&fci&, ffi***»tf nraiicfcs. 

[0 1 8 0] 

fg«ESii*3 ± ff i&m^mmt^^m t & 0 iitti'iRiitsH^ai 

fefl 5ft5„ 0 9 *5£ff0 1 0 fcas Lfc*g©PiS^H*MT , 3 iffSfiSWI 

C t ^ ^ s „ 
[lt«5] 
[0181] 

[0182] 
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m m -e & « r s 0 

[0183] 

lEJLaAJB £IE?L*l&Ji©iS#<C>»a£*J$o»fc IT, (2 8) 7S«n 

S * % H (O A ;I/ ^ y - )V m H ft P C z DPA 1 £6 0 n m , fgftJgfcLT^vy y 6 t A 

1 q 3 t^^V'J>6tf Hi%OimT*A 1 q^ttmSJ;^;:, 4 0 nmOSfl! 
Jg)£t5. SlClfilSSltLTA 1 q 3 £ 3 0 n m, AI t LT 7 -y fb* ^ 

A % 1 n m , mmtLXA 1 £2 0 0 n mOllltlSt S D 

[0184] 

[0185] 
[0186] 

;WW-;H?§3gft(±, PISIf ^it^^ffffitf £ «: t £ fflJ ffi f § » JR & t) , * + U 7 <9 

CUfiSW 6 ] 
[0187] 

[0188] 

9) x IBii«f*^«^ /cHfiH^SB (*ftWtc«D igital Versatile 
Disc (DVD)l¥<DEMf*;&lf£U ^©Bfi^S^L^SS^SB^fl^fcS 
H ) ft2#*tf&ft«. cti^Ofti^OIttl^l 1 2 £ a* * a 
[0 1 8 9] 

Hi 2 ( A ) fix U § {ft H T' £ *) , 1*9101, 9 10 2, 9103 

, xt°-*-^9 i 04, iff^A^Sf 9 i o 5 #&#tr„ xmwo&ytm^itG-rz 

n y t° a - * m , TVKSSfiffl, ESS^fflftifctTOlfSSSiSlij'^sns. 

[0190] 

[HI 2 (B) lini/tfa-*?*?), * ft 9 2 0 1 , fi ft 9 2 0 2 , ft 7^g|5 9 2 0 3 , 
t-#-F 9 2 0 4 1 naiiSiK-h 9 2 0 5 , *°^^x^>'^- : <"7X92069^#fc 
o ^^©^TtjS^ltT^fSTtSir^©*^^ 2 0 3 t:ffli^ati!)ffl?ti 

§ o 

[0191] 

Hi 2 (C), ttd-^^ir-f X^HT'S!), * ft 9 3 0 1 , it ^ gfl 9 3 0 2 , 7 - 

AgP9 3 o 3%^ts 0 ^mmcomytm 1 ?*^? ^m^mm^t * 9 3 0 2 cs^s 

[0192] 

HI 2 (D) * HF « fg T* $ t> , * ft 9 4 0 1 , K ft 9 4 0 2 , « ^ g|5 9 4 0 3 , §5* 
A7JS 9 4 0 4, ^j£ffi?jg|5 9 4 0 5 ,'*ff*- 9 4 0 6, JliSlt^f 9 4 0 7 , 7 

>rt9 4 o 8#^-&^o *mn<Dm%mi-i£t%t ^^ytmm^^^m^m 9 4 0 3 ti 

i^aiciiffBJhS. *^SP9 4 0 3 ttS6o»tce6oS?*ist5 
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[0193] 

HI 2 ( E ) It 1) * ^Hh *) , *{# 9 5 0 1 , S^gP 9502, 1* 9 5 0 3 , fl.g|5jg 

«E#- F 9 5 0 4 , ijt3 >SMsl3 9 5 0 5 , §ft^ 9506, ^ -v T U - 9 5 0 7 , S 
P\1im 9 5 0 8, »ff^-9 5 0 9, jgllgP 9 5 1 0 I? £ ^ t? o 

•f£f8ftSfi* j t©^SB9 5 0 2 ic ja v 5 c t k j: 0 ft «i s n§ . 

[0194] 

£ HI flg t 4 § . 

cuffiey 7 ] 
[0 1 95] 

#f8E0*;WV/-;l/gS£ft© — flflfcLT, 8 3S 3 (33) ff^n53- [ N — (4 
-S!7i-*75y7i:il/) - N - ( 1 - t7f;l/) 757] - 9 - 7 x r: ;l/ # 7 
— ;P (US ft: PCzTPNl) O^rittf&fcoi^TlKmi'rSo 

[0 1 9 6] 

[ ft 4 2 ] 



[0 1 9 7] 

[ X x y 7° 1 ] 

ST, N - (4-i>'7x-;b75/7x^;V) - N - ( 1 - ^ 7 ^ ;l/ ) 7 = ><D fi£ 7? 
atO^TSBtS. N — (4-v ! 7x-;l/75/7xn;b) — N — (l-t7f/^) 7 
^©^fiEX^-A* (A-8) tSt. 

[0 1 9 8] 

[ it 4 3 ] 



4-7o ; 6h 1 J7i^iV7 5>'3. 2 g ( 1 0 m m o 1 ) , l-757t7?l/>l. 
4g (lOmmol) , If 7 (^^>i/*'J f >7t f » ^ 5 2> 7 A (0) 58mg (0 
. lmmo 1) , th'J-)A^-->t*7h*i'K3. Og (30mmo 1) £ H lit B $1 
L ft ft , C ft <E> % fS tS 7 y 7 3 K J$ * =*■ ~> U > 4 0 m 1 tk tU A ft 0 £ ft * » 3 $}• M « ?S # 
ffift<*5St*IILfe 0 CHC, 1, (-77i-*t>X7^/) 7 x n -fe > 5 

40mg (1. Ommo 1) ilSHT90t, 6. 5 P# F^taMW * ff o ft 

0 <: lK h;Hy»3 o OmLtini, 7o'J->*-;K 7 ;i- 5 , ■fe^-i'b^ilLTiljl 

Lfto f#P>ftfti*?ffi*, zk, fflfc;fci&*?ifc»Lfc. ZHaS^MeMv^S/^A* 





(A-8) 



[0199] 
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T iffl* » iJE » » * ffl V 5 C 
x-;1/75/7x-;l0 - 

-7. 00 (m, 8H) , 
, 5H) , 7 . 39 ( t , 
86-7. 90 (m, 1H 
z , DMSO-d) ; 6= 
2, 122. 6, 125. 
8. 1 , 129. 3, 13 
Ift, 'H NMR(Df 

[ 0 2 0 0 ] 

[ 7. r y 7° 2 ] 
& K s 3 - [ N - ( 4 - 
-9-7i-)H ;W<! V- 
- [ N - (4-^71 = ^ 

[ 0 2 0 1 ] 
[ ft 4 4 ] 



: 7) fciMtfco C O^IS L fc jg ffi * * flg L, 'N * > £ ill *. 

N — ( 1 - 7" 7 ^ >l ) 75^1: 8g«iR*4 6»fftft„ N 

1 H NMR (300MHz, DMSO-d) ; S = 6 . 93 
7. 09 ( d, j = 8 . 7, 2 H ) , 7. 23-7. 32 (m 
j=7. 8. 1H) v 7. 48-7. 52 (m, 3H) , 7.. 
) 8. 20-8. 23 (m, 2 H ) 0 1 3 C NMR (60MH 
113. 2, 118. 6, 120. 9, 121. 7, 122. 
0, 126. 0, 126. 2, 126. 6, 127. 0, 12 
4. 4, 139. 1 , 139. 6, 14 1. 4, 147. 6 0 

-h*B2 It, $ftH2 1 t8tf«6. 5-8. 5 p p m © 

2 E S f o 13 C NMR©f t-h*S2 3tST« 



J>7iz*75/7i-^) - N - (1 - t7^;V) 75/] 
;l/ (BSS: PCzTPNl) O^aSSfS^TKBtS. 3 
7U7i-*) — N — (l-t7f;V) 75/] - 9 - 7 x 
PCzTPNl) ©1=?J&X^-A£r (A-9) Cit, 




Pd(dba) 2 ,tBuONa, P{tBu) 3 , xylene 



P p 

6o 



[ 0 2 0 2 ] 

3-3-K-9-7i-A'i)WV;- ;H 4 0 m g (2. Ommol), N — ( 4 — 
J/'7i-/1/7;77i-*) - N- (1-^7^;!/) 7 5 y 700mg (1. 8mmo 
1) •>M>^iJr77tF>M7v ! 7Al 2mg (0. 02mmo 1) t h ') "7 A ? - •> 
*;l/7r-4^>F 6 00mg (6. Ommo 1) ^a«B^bfc„ * ^ U > 5 m 1 
*M#35MTofc 0 hU^-'>t*7f*t>X70 (1 Ow%^+t>ii) 0 . 1 
ml (0. 0 5mrao 1) $)|ifc„ HIlgT90t> 5. 5 B# M J$ It o fc 
o LLia^iyftl 00mL?:i[Ii, 7d l J->"-/K 7;V = 7^, -fe^-fr-^jILTitjl 

An a t s «g ? fc „ c n % 5 a l , at « * m l t y * y ;l/ * 5 A * n v b ^ 7 7 - 

(h;l/xy:-\ + ^>=3 : 7) E frtt ft „ c O^i Lftiil^Il 'x * -9" > * iin * 
TlffiSfi^ffl^Sil^Ki^ t# 5> nfe@f**«HX L, SfifiJflPCzTPNl 
^ 5 0 0ragit 1R*4 4 % T* £ o fc 0 NMROf-^WTKSt, 1 H NMR ( 
300MHz, DMSO-d) ; 5 = 6 . 74 ( d , j = 8 . 7, 2H) , 6. 88-7 
. 00 ( m , BH) , 7. 16-7. 67 ( mu 23H) , 7. 84 (d, j = 8 . 4, 
1H) , 7. 97 (d, j = 8 . 1 , 1 H ) , 8. 02 ( s , 1H) , 8. 08 ( t , j 
= 7. 8, 2H) o I; ft, 1 H NM ROft - B 2 4 K, * ftH2 4 tfettS 6. 
0 ~ 8 . 5 p pm(OgE^%K^Lfcfe©*0Z 5tSt 0 

[ 0 2 0 3 ] 

ISflfcPCzTPNl ©MSiUS- jSH»l##T (TG-DTA:Thermogr 
avimetry — Differential Thermal Analysis)?: 
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/D T A 3 2 0 1) 1IIIIT, 1 0 °C/m i n ©#?glf "JlftttSfff 

Lfc 0 fi«tse©M« mmmm^) *eett?, ai £ us & bhc *5 # s 

5 % KTOiit ft § @K tt „ 3 8 0 °C T? 25 c ft . 

[ 0 2 0 4 ] 

£ ft , P c z tpn l ©h;i/xyi§S*iifPC z TPN 1 OSIlCKllXT.^^ h ^ * 
0 1 7tit. SffJ^fctt, f^WS^ft^Kft (a*M*5SSa8, V 5 5 0 I) *1 
^f;„ SiH^^Wah, SBttESSSfifclia Lt*>7';V$ffl Lft 0 EI 1 7 ^ 
fc^TSStiSI (nm) , mm t±!R3fcfi* «~r 0 K * «R «R 5IS S « h ^ x > 58 7« © if £ -z? 
tt 3 1 4 n m , Ii©i^ftt3 1 4 n mT*8^ft. * ft , P C z T P N 1 O h*X>jg 10 
(ieS1 3 3 0 nm) fci tf *K (ieS« 3 5 0 nm) ©fgftX-^Ml/fcHl 8 

cito stfe^iMiiii (nm) , mmttftx&m- ^it„ 

^^ISSh;H>il©i^Tii 4 9 0 nm (il»g 3 3 0 nm) . 9SOi^?5 
OOnm (Il$g 3 5 0 nm) & o ft „ 
[ 0 2 0 5 ] 

Sfc, PC zTPN 1 (Dmm'ttMIC & V & H O M O m & t L U M O miiLCDMfeZ ft -d tc 

o HOMOfffiOfiB, ft«?#ftSB (SW afi, A C ~ 2 ) * ffl ^ T SJ £ L ft << 

*y{k*°7->y^}ivm*s ft © fit £ as » f a c £ ic ct o m ft o s ft > lumo'ISci 

B, Hi 7 fc*fr5*JII<D!RJKJI**x*;l/4 : *-4 I + v 7 t U H O M o *p fu <D £ ft 3¥ f 
SCttiDffe. ^ OigS, HOMO?ffiiLUMOJpffitt*nfft-5. 2 1 e V t 20 
-2. 2 8 e V T* $> o ft „ 

[*Sfi$l 8 ] 

[ 0 2 0 6 ] 

*J8W©*^/V/-^H»«:©-«i:LT, »ifiS (6 1 ) ?SSh53, 6 - tf 7. [ 
N - (4-';7i^7S/7i-*) - N- (l-t7f;l/) 757] - 9 - 7 x - ;l/ 
(BSft : P C z TPN 2) 

[ 0 2 0 7 ] 
[ ft 4 5 ] 




30 



[ 0 2 0 8 ] 

t X r -y 7° 1 ] 

3, 6 - 1£X [N - (4--> , 7i-*7?/7i-;l') - N - (l-t7f*) 75/ 
] -9-7i=*i*'< , /-A (B&ffc : PCzTPN2) ©^figX^-A^r (A-10) 

est. 

[ 0 2 0 9 ] 
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lit 4 6 ] 




(A-10) 

[0210] 

3 , 6 - t> 3 - F - 9 - 7 x =■ )\y il ;V )V 7 4 0 m g ( 1 . 5 m m o 1 ) > N - ( 

4-->'7i-*7?/7i-il') — N — (l-t7f*) 7 1. 2g (3mmo 1 

) is ^ > ^ U -r > 7 -fe h y ^ *j V ? A 1 8 m g ( 0 . 0 3 m m o 1 ) tF l J l )A^- , >t 
;l/7h + ->Fl. 0 g ( 1 0 m m o 1 ) % M « B & L ft „ Btt 7j< * > U > & 7 . 5 m 1 to *. 
fltt SC * 3 # ff -3 ft o MJ^->t*7f;I/*77^> (1 OwX'NttyiS) 0 . 2 m 
1 ( 0 . lmmo 1) ^ftl^fe. 1111179 01, 7 H# US to Jft 81 # * If ft 0 d C K 
h ;b X > ft] 3 0 0 m L £ to x. , 7 0'JS'-^, 7^5^, -fe 7 ^ 1- £ 3 L T it H L ft „ f# 

Jg>2^ft 0 ttl*?IL, I««lLT->'J^'AiJ7A?D7Fy77^ - (Wl/X 20 
y:-\^-9->=3 : 7) fc «■ fc „ !!<D#ttL;fc»«*«IBL, -\ * V y ZthK Z. T M^fo 

tvc**) , mhftfcww-ttmmx., »ft»*©pczTPN2*i. o 

m g f# ft o iR * ti 6 6 % T? -3 ft o NMROf-^ttTtst, 1 H N M R (300 
MHz, DMSO-d) ;<5=6. 68 ( d , j = 9 . 0, 4H) , 6. 86-6. 97 

Cm, 1 6 H ) , 7. 20-6. 97 ( m , 16H), 7. 20-7. 65 (m, 25H 
) , 7. 83 ( d , j = 8 . 1 , 2H)\ 7. 95-7. 98 (m , 4 H ) , 8. 05 ( 

d , . j = 8 . 4, 2H) * ft , 1 H NMROf t-h%82 6t, £feH2 6fc*fr5 

6. 0-8. 5 p P mCDm^^m±Lrch<D^m2 7 Kmto 

[021 1 ] 

% h tlft P C z T P N 2 <Df»fim$lJ£-*M^ff (TG-DTA:Thermogr 30 
avimetry— Differential Thermal Analysis) £ 
fro ft, fcfe, iJSKtt^M»lftfi«PH#PJ£S« (-fe^-ifliSStttl, TG 
/DTA 3 2 OS) 1 Ot/mi nO#£3iflitt?Si 

Lfto litllCSS chassis) ^a. SffT7> SI je ma & B# K 33 5 

litSL 9 5%«TCliK45lfi(i> 4 7 0 °C T* 25 o ft „ 
[0212] 

S ft , PC zTPN2(?)h;l'Xyi$feitfPC z TPN2CfI©flRX^^h;^ 

m i 9 tit. busk a, is^pra»3tt3tt«tt CB*»w*s$a»» vs5od zm 

v^fto SfcttSH-feJUcAn, Wi5^IStIf lT^>7;^ffILfc„ H l 9 tc 

fc^TMBteft (nm) , £ tt & K ft fi £ * 1" ° « * 5S IR & S It h )]/ X > ® $ £D if 1=r T? 40 

3 2 0 n m , llOl^tH 3 9 3 nmTfe^feo £ ft , P C z T P N 2 O l/H^S 
m («Hil 3 3 5 nm) *5 .fc tf M (!ESft3 2 0 nm) ©fgftX^b^SUO 
tit. 12 0tfe^Till«l (nm) , ffi*«:?SftSlg (ftSfffi) 
l^Sfi»hJHyi§iS©f^T*li 4 9 3 nm (liS1 3 3 5 nm) , 
88nm (litl 3 2 0 nra) 25 o ft 0 
[ 0 2 l 3 ] 

$ ft , PC z TPN2©II«it6&5H0M0¥ffitLUM0!fffi<!)SIS*fft3ft 
o HOMOlfiClli, *lfi}^Sl (JSffiMftffi, AC-2) *JH^Tfflj£Lfe-< 
* Wfc ^ ir > ;KD ft £ , ftOlCUiltSilktitlffe. Sft^ LUMOlffiOf 
It, 0 1 9 fc if 5 * K © m. IR % X * ;!/ 4 s - * v 7 L , H OMO¥t©I£iPlt 50 
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SCtlCibift. HOMOffitLUMO?tttfftffl-5. I 3 eV t 

- 2 . 24eVT'£^fc„ 

imam 9i 

[0214] 

*^StfOl?tt, @3iS (3 3) tS?n53 - [N - (4-*;7i^75;7i-^ 
) _ N _ (i-t7f*) 7 5 7] — 9 - 7i-^A;W i !V-;l/ (BSft: PCzTPNl 
) ©gHtS)S#ttftiJ5£ L fc„ IHt£jS#tt«. ^^^j77i;H>n'J (cv) $1 
% \z £ -o T 11 ^ ft a ft * M € K tt , ««fh¥7-?-7-f1f- ( tf - • x - • x x ( ft ) H , 
S#: ALStf/HOOA) * JH V fc „ 
[0215] 

C VillSe*«-5»jl!ttt, l»iLTK*yjlf;l'*Jl'i75H (DMF) (Aldr 
i c htl> 99- 81 A^Ojfif 12 2 7 0 5 - 6 ) Sfflt\ 5fil»STf*5il 
lltf h7-n-7f jVT^t-'JA ( n - B u 4 N C 1 0 4 ) C C * ) SC JiHt I it ft 
S^tl, ^a^i^; T0836) £ 1 OOmmo l/L©iigtftS<t'5Kj§W^ 

* 6 88 JE ft * * 1 mm o 1 / L Oiilt fcftS ± 3 £ » » £ * T H ffi L fc 0 S fc , 
ffltltLttifi^ll (if - • x- • xt. (ft) Ss PTESill) SttSffi i: 
LTtifiiti (l£- • X- • XX (ft) 8, VC-3iPt^>^-tl (5cm) 
) %, LISA g/A g + «S (tT- ■ x- • XX (ft) IL R E 5#7j<ig« 

[02 1 6 ] 

PCzTPNl OlftElSfiftttO^TIl^Oia tLTM^ft. l^lSIcStSff 
ffl««®*{ft:&-0. 03*50. 4VST*ft«tft», 0. 4 V * 5 - 0 . 03VS 
7? £ ft £ § 3i S * 1 -9" 1" # ^ £ t , 1 0 0 -9- -f T ;H!l S L 7c . ft *5 , C V fflij % CD X -v 

[0217] 

P C z T P N 1 ©&{bEJftf#ttfcOV>T»'<;fciS**H2 8£wt. 0 2 8t*^T, 

«wa»*«stft-r *fi5fli«ffi©«ffi (v) ^ai, me mb ft mm tm®nmt<Dm 
E»nfti«i (i x i o " 5 a ) *at„ 

[0218] 

12 8*50. 20V (vs. Ag/Ag'M)m»ft:*^T*Sttffi££n;fcoii: 
fe , 1 0 o -9- >f T rt/ AD j£ S * ft t) )I L T ^ § K fe *p fe e. 1\ HftElSKfevTacv 

[HMIl 0 ] 
[02 1 9 ] 

*mnmVte , #!3g5S ( 6 l ) TS«ft53, 6 - ex [N - (4-^7i-*757 
7 x x ;I>) — N — (1 - t7f JV) 75/] - 9 - 7 x x ;l, # ;]/ A 7 - ;l/ (fSgft: PCz 
TPN2) ©«fbSJS#it^iJS Lfco KfcEJStftttt* ■9--1' T U *y T #>I/* >^ h U ( 
c v) itti^tl^fto ft*jjfflj£tctt, «M{b^7^^+f- (e - • x- ■ xx ( 
ft ) i, If: ALStf*6 0 0 A) 
[ 0 2 2 0 ] 

CVWJgfcfcW-SJSStt* 8 W b T K 7.K 5? ^ f - ;i/ * ;V A 7 5 F (DMF) (A 1 d r 
i c h ttS, 9 9. 8 %, A # D T'M ; 2 2 7 0 5 - 6 ) * ffl ^ , mfl? ST? 3 il 

Sltr F7-n-7f ^Z^t-^A (n-Bu 4 NC10 4 ) ( (ft) JS Mft iff £1 ft 
jii^ti, ATnT'S^f; T 0 8 3 6 ) * I 0 0 m m o 1 / L <D rl ffi £ ft 5 Jc 5 i§ » £ 
S5t«S»il4lmnio 1 / L <0 if £ fc ft 5 «k 5 K ft ft? * * T if £1 L fc „ & It . ft 
fflllfcLTiia^lS ( If - - X - • X X ( ft ) SL PTEflill) ft , Ifflllt 
Ltaa^tl (e - • X- • XX (ft) VC-3lPt^>^-li (5cm) 

) ft, LTliA g/A g + «ffi (tT- • x- • XX (ft) I, RE 5#*5g« 

3K#JH««) ^ftlftlffl Vfeo ft^s M^ttM?** O ft. 
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[ 0 2 2 1 ] 

PC zTPM20|(fcE)S»ttlCO^Ttt*<!)J;5IClTi^ft 0 litlCStSff 
ffligff)tt^-0. 36*60. 4 V 0. 4 V *» 6 - 0 . 36VI 

T-Sffc^^S^l^-l'^^b, 1 0 0 ^ ^ SJ )S L <> ft 33 , CVKOX^t 
> 31 g H 0 . 1 V/sKR)HLft. 
[ 0 2 2 2 ] 

P C z T P N 2©K{bKJS#tt£-^TS^fc!£S ; £HI2 9t^t 0 12 9 fc V> T , 

StfimSMSK^-f 3 fF ffl « g <D « & (V) ^iU MiiffffitStitttltoPI 
£8f£ftfc-Wiif£ffi (1X10" 5 A) 
[ 0 2 2 3 ] 

029*60. 22V (vs. Ag/Ag'll) £ K fb * S I" S «t *< Si 3*1 £ ft 0 £ 
, 1 0 0+)"^^;H<?)ig^I5ILTt^tt^^b5t\ UtESKS^TBC V 
ffl II © k° - * ffi B * tf - * & g (c g £ A, H £ ft * S 6 ft ft ^ o £ <D £ t * h , * % PJ3 © # 
;l/ / * V ~ ;l/ SI « ft » f b S S K » L T ffi ft T ft jg T- $» S d * » * o fe „ 

[ n m m i i ] 

[ 0 2 2 4 ] 

*iiiT*ii, ^sgw i f^iLftiis (28) 7S«n«i ib;^;-;nift p c 

z D P A 1 &J8^fcSifti£ : ?l<:oV<t\ 03 0*ffll>Tliilt« o 
[ 0 2 2 5 ] 

a»fbW*ffl^, X>< v * 'J > cfc 0 1 1 0 n mfflSSTll%ilLfe 0 

[ 0 2 2 6 ] 

Jl 1 3 0 1 ±K»3tt*Jt**«J« 3 0 2 tf»ja*ft« 0 ftfe, #*flfi0OK 

*5ttS8ttftl9t*£t?*3 0 2 «:, IE?LaA)l3 1 1 , iE7L«l£j| 3 1 2, 8f|3 1 3 
, i?8H3 1 4, IfSAi3 1 5*>5ft8liiI*SLT^5. 
[ 0 2 2 7 ] 

m i ©«ai 3 o i & & & z nrc ^ m<o n^mm mm <d mm * )i ? ~- k m 1 

3 0 ltf»iSinteI4T*lELTB£l, K^S»gg©figMcfix.6ftfc^%?gtcD 
N T P D £ Aft^ fitn:iP[l!li6*ffl^ft3!S3»ffiK±?35 0-nmOitlPT?E?LaX*3 1 1 * 

[ 0 2 2 8 ] 

^KiEJLMlSiltKffiftfetf^t J; 9 I?LIb1MB 3 l 2 £JfcfigT 3„ IE7LIISSJI 3 l 2 * 
lltSSfitLT, # S S6 0>J T? fct , « ifi i£ ( 2 8 ) 7*?h«PCzDPAl*ll>, 

ie ?l a x s '* i& m t % # a t ra * <o # a £ ± t> . 1 onmoin-pigsLft. 

[ 0 2 2 9 ] 

#fc3SftJl3 1 35f lST2„ ftfe, ?£JfcJl3 1 3 tC ^ T IE H H ? * S *S L , IS 
)E?4M„ *^ffif^T'«, ftytM 3 1 34i^t5#^»)5 15*X htff}tft5 A 1 q 
3 t , yxh«fltS5^viJ>6i:*lV\ lilfei : 0 . 08 ( = A 1 q 3 : ^ V U 
>6) i:ft§£5tc, KliSK i () 4 0 n m©lI"Pf SLfto CfttioT, >v'J 
y 6 fi A 1 q s 6 J* * ■ * IC £ft L fe tt» ft S «, 
[ 0 2 3 0 ] 

*?H5£JB3 1 4*^figf5. «?*&3£Ji3 1 4 i&i^tSttfit ITB- 
<D*?ftm&ttn%m^2>Z. tff-eZ&ifi. *$ZMM-Vi*. A I q 3 4fflV\ 3 0nm<D 
HP i DffiJfiScLfe. 

[ 0 2 3 1 ] 

H^ftAS 3 1 5 *ig|t5. tfSAI 3 1 5 fcli, Sl©t?SAtt#fl-4 
77<k*;l/->^i^ 1 nmOlJI-flfiiCiD 

fig L fe o 
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l o i 5 t l t , iE?L-&AJi 311, miimmm 312, fg^Ji 313, m^mmm 3 

1 4 . fcitfS^SAJi 3 1 5*IILTSlSSft5MS*^&B 3 0 2 ^®ILft 
|, $ 2 <E>«ffi 3 0 3 v * U y ^ffi* ft SlfSt <t »J «JtT 5. **1«T'B^ 

sn 2 nmm&mnh niit5„ a i ^itaci d 2 0 0 n mourn 

Tf » JS L ft o 
[ 0 2 3 3 ] 

[ J HffiM 1 2 ] 
[ 0 2 3 4 ] 

*nmmT<te, m&a. (56) t^^ns *;w* v-ji/ii** pczDPA2*i^ft 

[ 0 2 3 5 ] 

1 0 n m , IE 7L ii A If £ LT, D N T P D$ 5 0 n m , iE?L»^)BtbTfliiiS (5 6) 
T^?nS*iiOA;W^/-^il»P C z D P A 2^ 5 0 n rn, S^ltLT, Al 
q 3 t Z 7'U y 6 * ffl ^ , M M bt T? 1 : 0 . 08 (=A 1 q 3 : ^^6) i: ft § £ 9 
4 0 nmOlST'fiLfto SEtfS«SitlTA I q 3 * 3 0 n m» H^ftAJI £ L 
T79(fci;Wy9i4l n m , il i L T A 1 $ 2 0 0 n m©Miflfi Lfc 
[ 0 2 3 6 ] 

[ 0 2 3 7 ] 

tlil lfeitfltll 2-p^SiLfeK3tJl6?©»fi-«E«Flt*H3 1 Cjnt.' 1 
««l*-)»«Wtt*H32fc^-r. £ft> fSSW 1 1 £ cfctfUffill 1 2 T?ff» Lft^ftfS 
? fc 1 mAOIIift^fttLfttt^flftX^ b ;1/ * H 3 3l^t. 
[ 0 2 3 8 ] 

03 i«j;tfi3 2^D, *«wo*^'<y"-;niJifls«» m?nt2tttfc«ftT* & , 

a3t*?<OiE?Ht3S»fc LTffl^sc: fcWT?#Sc: fctffc^So Ht«lcii, usstfiJ l l 

T* # S L ft * ? K *3 V T fi , 1 0 5 0 c d / rn 2 <D jSf g T? # S ft #> t & S ft « E fct 8 . 2 
Vf$0, ^Ot^!5ttfLftSittt0. 82mA ( « g li 2 0 . 5 m A / c m 2 ) T$ 
o ft o $ ft , £ © t £ © « «t X& * t± 5 . 1 5 c d / A T* & -d ft a * ft » feSSKi ( x . 
y ) = ( 0 . 3 0, 0 . 6 4 ) T % o ft 0 P « K , H * 09 1 2 f ft S t ft * ? K 43 V T , 

eescd/m^ggt'fUfttbt^sstEi^ s. 4Vffe^ ^©tfsnfei 

fflEtt 0 . 80mA (MSgfct 1 9 . 9mA/cm z ) T? $ o ft „ £ ft , C © i: # © « 

4. 8 c d /AT'feofto £fe, &£&tttt (x, y) = ( 0. 30, 0. 64) 

T- $ "3 ft o 

[ 0 2 3 9 ] 

12 3 3 £D, £3fcJSfclS8?-SiE?LltgJi**?»£Hfr5©fSttfcni £ A,Hffi 

[ * it fU 1 3 ] 
[ 0 2 4 0 ] 

* m fife 0» T? f± ^ #t iS S (56) T*iftl?A)l'^ , /-/HlftPCzDPA24St^i 
[ 0 2 4 1 ] 

Sf , Il 4 0 0 ltli^«f©ll?)il4 0 l^Wt5 0 Sl« 

ms«^si:LT«ti-r^c«8i:bTaBi#«Bitf)#STSsKfba*^#w-r5^y 
f^iaifc**!^, * y y fata onon m © n * t? it ffi & M tft a 

[ 0 2 4 2 ] 

SlCtl40ll£S7tftS^§tfl 4 0 2tfjgfiE?n5 o ft 33, 
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*H-SR3fcftK*#tTJi402tt, IE7L?iAJI 4 1 1, jE7L«USB 4 1 2, 4 1 3 

, m^mmm a 1 4, a?aAB4 1 5 ltvs. 

[ 0 2 4 3 ] 

Sicily 0 i*«®«?n?fc*s%miR©*a*»StiB©s«*^^-K^i©*si 

NTPD^Atl, filftllPj*jt*ffl^ft*»SK * t) 5 0 n m © K » "?? IE ?L A Jl 4 1 15 
[ 0 2 4 4 ] 

#KiE7L*ia£tefc«nfc*mfc«fc »3 E?Lifii2Ji 4 1 2Mfigf5o ie?lh^H4 i 2* 

BStSSfitltii, #«©iE?HI3Stt*fW*fflv->S £ *£SS0iJT'a, 10 

a -NPD4HK iE?LaXJi*»JS-r**Stra*«>*Sfc:<fct)» 3 0nra©IIT*« 
fig Lfc. 
[ 0 2 4 5 ] 

Sl^)?14 1 3*JgfET5o **, 58ftJB 4 1 3 tCfe^TETL ttf^SIS^b, IS 

e r t-^f-^-g, 1 0 - (2-^7^ ;V ) 7 > h 7 -te > C Kg ft : t-BuDNA) 
t , yXhSfitLTiia (56) TS«h5PCzDPA2tSffl^, B * J± 7 1 : 
0. 005 (=t-BuDNA:PCzDPA2) ftJtfSK±M 0 n 

m<DffltJPTMLfco CftK±5T, P C z D P A 2 B t - B u DN A^^Sltt^ 

[ 0 2 4 6 ] 

0*?H3&tt#fc*fflV*C *£*W?tt* Alq 3 4lV\ 3 0nm© 

[ 0 2 4 7 ] 

«?ftA»4 1 5*Jg«fSo tfSA!4 1 5 KB* *i<DtfSAftS8* 
I^SCttfTtStf, * % m m « s 7 -y ft * ;I/ 5"? A * 1 nmClltliSlCi!) 

[ 0 2 4 8 ] 

l© i 9 K LT, IE ?L a AS 4 1 1, E7LfftS)l 4 1 2, 8*14 1 3, I7II14 30 
1 4, 33<J;tf1t?£AB4 1 5*»lLTl6l?n5f«*S^tf?i 4 0 2 5»ll/c 

i2oti 4 0 3 *x^75"jyys$ftiiitaiaf)iE)it§o it bit? a, 
t» m is l o 

[ 0 2 4 9 ] 

Kit i 0 , *HJSC!l<D^^JR?A^«*n«o 
[ 0 2 5 0 ] 

$B3 6Kast, * fc > Si * mi 3 T* flF H L It 3% % * ? t 1 m A <D « % 5 ft L fc f © % 
[ 0 2 5 1 ] 

8 3 5 ^^*136^, *%Hjl©*;WW'-;bM{*&. IT 

6 1 5 c d / m 2 © @ Jg T f# 5 ft ^ M & • E « 8 . 2 Vf 35!), ^©i:^^ttl/c«!t 

it 1 - 5 1mA 30. 3mA / cm 2 ) T'$oft„ $ fc , C © fc 

$Bl. 6 2 c d / A T?* -a fc. S-fe, fefiSSfct ( x , y ) = ( 0 . 16,0. 12) 

[ 0 2 5 2 ] 

£fc, |37i5, ili 1 3 T'ifM LfcfgftfS? It , S"r-7%nytX'<i? h)Vffm 
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tit), zmytm^zmz c top-m* s. 

CSSSWI 1 4 ] 
[ 0 2 5 3 ] 

*SHftt, (56) TS?tl4 5b;WS P C z D P A 2 * ffl V fc 

[ 0 2 5 4 ] 

i>'7 AffiKft&fcffl IV X/W * U yfSlCi D 1 1 0 n mCifT'ltSWLfto 
[ 0 2 5 5 ] 

»i©**40l±lc5S3te*K**«rM402*»Jgj8*ti5o ft**, **IM£ 
*5tt5f§^ftS*^t?Ji4 0 2 a, IE7LaAJS4 1 1 , iE?LtftiMS 4 1 2, fSJtJI 4 1 3 
, *?«I3SH4 1 4, *?&'AH4 1 5fr5ft5SIB«i6**rLT^a 0 
[ 0 2 5 6 ] 

N T P D*Xtl, ffiKto^?S^ffl^ft^»ffit<fc ! 350nm(D)3II?TiEfLftAS4 1 1* 
[ 0 2 5 7 ] 

&KIE?LW3!ttfc«ttfe#8fc± ») lEftttaSJl 4 1 2*f«t2. IE?LT#5MJ14 1 2£ 
Mf Sttfik Ltli, ^IfDIliSttWfi^ffl^SCttff ^Stf, # #1 ffli 0<J « , 
2, 2' , 7, 7' - x b 7 (5?7x-;I/75/) -Xtfn-9, 9' - U 7 /I/ * U V ( 
Bgft : sp i ro-TAD) * ffl v , IE?LaXB*®«-r*3&iifcRI«0*i£li:±'3, 3 
OnraClft-ISbft. 
[ 0 2 5 8 ] 

&K35WJB4 1 3?I^t§„ ft*. fSft«4 1 3 fcfcVTIEJL tf?^Sg^L i 5£ 
J^tWo * H fife $J T & , %%m ± 1 3^IST5Wflcn*XMtStlT2-t 
e r t - 7 ;l> - 9 , 1 0 - (2-t7f;l') 7>h7t>' (ffigS: t-BuDNA) 

, yxbtffitLTHS (56) 7iJn«PCzDPA2k*lV\ MJtt? 1 ' : 
0. 005 (=t-BuDNA:PCzDPA2) tftli^t, ^liSlC i D 4 0 n 
m£)!IJpTJfj&Lfto C ft * o T , PCzDPA2ttt-BuDNA*^S51*!C» 

[ 0 2 5 9 ] 

*?*is«4 i 4*igist« 0 m?s^«4 i 4 ^ff^i- %umt lt a, #a 

Ol?iIttS^*ffi^Silitfff $SIit'ti, Alq 3 *H\ 3 0nm© 

[ 0 2 6 0 ] 

tt?aEAJf4 1 5 4f«t5. I?SAI4 1 ^iCtf SAttttfi 5: 

S^HttfffW, * * ft ffll T tt , 7 y ft * ;P Z/ 7 A £r 1 n m ©IST'IiiS K i t) 

[ 0 2 6 1 ] 

C-flD* 5 K LT, j£ ?L & A JB 4 1 1, IE?L$if 4 1 2, SDtJl 4 l 3, 4 
1 4, ft±tf«?aAJB4 1 5*llLTiS?tl§S)KiItttfI 4 0 2 ^iILfc 

g 2 on 4 o 3 7 ^ y y ^ssftaif at i •) l^t 5 0 

H 2 (D«S«PtS t LTi§i£lT § 0 ***S$ITH:, A l**tSCi 9 2 0 0 nni©II 
T ^ fig L ft c 
[ 0 2 6 2 ] 

[ 0 2 6 3 ] 

H8S« 1 4 Tfffi Lftfg7 , fi«?^»g-«£E#tt^H 3 8 K*t, m 8K $ * - S fi ft 
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£H 3 9 K^t 0 * ft, Sl«l 47ff«Ufe5S3t* : ?KlmAO«a[*»Uftk#<0» 
[ 0 2 6 4 ] 

138^J;tfl39i^ *«W ©* /WW- % ft A © 7 X h » S t L T 

Jf^ 5 C 4: T? * S C. t> « . RftfiKB. mmmi 4 T? flF S L ft » ? ic *5 ^ T H , 

4 9 4 c d/m 2 OStf fl«ftS6'K^S4IEti8. * © # iffi <1 fc * iffi 

tt 1 . 3 4mA (UStffigfci; 33. 5mA / cm 2 ) Tf * o . S ft, C © # © It St5ft 

47cd/Afeofto * ft, feSIltt C x . y ) = ( 0 . 16, 0. 12) T 

£ -3 fco 

[ 0 2 6 5 ] 

£ ft , 0 4 0*0, Sfifie<J 1 4 T?ffS Lftfgftjg^tt, ^-T'SfSftX'** h /l/tf # 
[ 0 2 6 6 ] 

[0 1] *^ffi©5§3fcJS?K:-3V''TKWr5iao 
[02] *^^©56^5l?C-D^TlttWr«Ho 

[03] *JgfO*;l/M'/-JHIiftTfe53- [ N — (4--> , 7i;*7^7i-* 
) -N-7i-;V75/] - 9 - 7 x - ;]/ A ;V A V - >l> © 55 flX X ^ 7 b ;!/ £ 75 "f El „ 

[04] i^mmn */WS V-/l/gt# f*T-fc§ 3 - [ N — (4-^7i-*7;/7i-* 
) - N- 7xr.;l/75/] - 9 - 7 x ~ /I/ A /WW - /V © ft X ^ 7 MW£ ^ "f 0 

[05] *^C*;W< i ;-^SHttfe53, 6-fX [ N - ( 4 - 5? 7 x - >V 7 3 X 
7 x - /I/ ) -N-7i-;l/75/] - 9- 7x-;V*;WW-;I/©KiR^'«4'h/I'*^1" 

0c 

[06] *«wo*;wW-;m##Tfe* 3 , 6-tfx [n- (4--^7i-;i/75/ 

7!-;!/) -N-7i-*7 = /] - 9 - 7 x - ;!/ * /WW- /b © % 316 X ^ 7 h * * 

0 o 

[07] ^ m. m 3 , *M«4ft±tfit««iiTffHLfc«^*?©»fi-«EWtt*^-r 

0o 

[0 s ] mot 3 , mmm 4 *±tfit«ffii 1 TMtiiLftfSft»?©M-iii±#tt£^-r 

0 a 

[09 ] ^flSM 3 jttseu 1 T-<f SLft?g)t«?©M^ftWfi^p 6 i3^ft*^-r0 o 
[01 0 ] *jsw3*«fcrfjt«e!iiT?^S!Lfc^)i£*?<D«ffi^m«<t*^'r0o 
[01 1] i)tgito^tiii-si„ 

[01 2] SaaSE^^TlitSB. 

[01 3 ] *iB|OA;V;^/-;Vil*t*«§3- [ N - ( 4 - S> 7 x ~ ;l/ 7 5 X 7jc r. 
- N- 7i-;V75/] -9-7i=il'A/WV/-;W'H-NMRfl'-t'*St 

0 0 

[01 4 ] *56I«)^W<!/-/^8«:T653- [ N - ( 4 - 5> 7 x - )V 7 3 / Tjn - 

0o 

[01 5] *^«©j!j;W^;-;HSi*?$5 3, 6-lfX [ N — (4~^7i-;V75 
X 7 x — )]/ ) -N-7i-;l/75/] -9-7i-;l/A;WV/-;K!) 1 H-NMRft- 

[0 1 6 ] *%HJ!©*;W^/-;H5l*f*T-^ 5 3 , 6 - \L X [N - (4-^7x^73 
X 7 x - ;1/ ) -N-7x~/V73X] - 9- 7i-;l'ii;W^/-jHD 1 H-NMRf 

b 0 O 

[0 1 7] *J?iOA;W^;-;HSi»T?$8 3- [ N — (4—>*7x^/I/73/7x~ 

-N- (i-t7f;H 7 3/] -9-7i-;i'ii*^ , /-*?)Slx^n;Hs 
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[0 1 8 1 «HJ!©* 7 £ 3 - [ N — ( 4 - V 7 x n ;l/ 7 5 7 7 x - 
_ N _ ( i - 7 ;10 7 57] - 9 -7 x-/V;fwW<;7-;KD?SftX^ Y 

[HI 9 ] *I8HI©* ;W^/-;V§§Wf*T-& 3 3 . 6 - fcf X [ N — (4-^7i-*7S 
7 7x-;l/) — N — ( 1 - 7 757] - 9 - 7 x )V ts )l M 7 — )V <D Wt. X ^ £ 

h )i * ^ t 0 o 

[02O]#?£IB<9*;WW-;I>SSi§#T?fc33, 6 - l£ X [ N — ( 4 - 5> 7 x - ;P 7 5 
77i-iW — N — (l-t7f;l/) 7 = 7] - 9 - 7 x ^ ;U A 7- ;V © IS ft X ^£ 

[02 1] N — (4-^7i;*7;/7i-iH - N - (l-t7^^) 7 5 7 © 1 H 
-NMRft-h £r^T0o 

[|2 2] N — (4-^7i-;V7577i-JV) - N - Cl-f7f;V) 75>0'H 
-NMRf +-h^iti. 

[12 3] N — (4-';7i-*7S-/7i-*) - N - (l-t7f/b) 7 5 7 © 1 3 C 
— NMRft - h %^-tm o 

[024] 3 - [ N — (4-77i = *7;/7i-*) - N - (1 - t7f;l') 757 
] -9-7i-ll'A*^ , /-;l/« 1 H-NMRft-b^itg„ 

[02 5] 3 - [ N — ( 4 ~- 7 7 x n ;P 7 5 7 7 x - ;b ) - N - ( 1 - ~Y 7 f- )\> ) 757 
] - 9 - 7i-/l'AiWiy"-;l/(D 1 H-NMRft-h*itl» 

[02 6] 3, 6 - HX [N - ( 4 - -7 7 x - )V 7 -5 7 7 x =. >l> ) - N - (l-t7f;V 
) 757] -9-7i^**Jl"i 1 /-)W 1 H-NMRft-F*itl = 

[02 7] 3, 6 - ex [ N — C4-77i-;V7;77i^;l/) - N - (l-t7f* 
) 757] -9-7i-/l'/!)il'^ , /-*0 1 H-NMR^-f-Fiitl. 

[02 8] 3 - [N - ( 4 - 7 7 x - ^ 7 5 7 7 x ~ ;10 — N — ( 1 - ^ 7 ^ ;!/ ) 757 
] -9-7i-;VA*^ , /-il/OC Vlf gf^itS. 

[02 9] 3, 6 - ex [N - (4-^7i-;P7;/7i-;1') - N - ( 1 - ± 7 * ;l> 
) 7 5 7] - 9 - 7 x - ;V * ;b ^ 7 - ;1/ © C V m » £ * 1" 0 o 

[03 0] ^fSfJBW&ttJg^KOVTlBEfSBo 

[031] sag 01 i i is&xfnmm 1 2 r-MLfc^ftit? ©ns-iEitt^sti. 
[032] ^jfsflaj 1 ifej;tf*«i«ii 2T°ftmLrc%ftm?<Dnmm&-n&¥f&*Kt 

[0 3 3 ] 1 1 to&Tf&Mm 1 2 TM'EMLfc^ftffi^aftx^? hi^StBo 

[03 4] ^mmv^ytm^fc-o^-zmmirsma 

[03 5 ] mmm 1 3 ^ s l & ^ ?t « ? © w fi - a j± if ft * * r 0 » 

[03 6] M fl 1 3T-ftSLfc^7 , fi*?©«i5it?i)*-fffi ! lftt%^t-0o 
[03 7] U ffi 0!l 1 3TffKLfc^ftfK?©fSftX^Ml^^T0o 
[0 3 8] SfiStRI 1 4T*fflLftf«fO«S-IEltt^Stlo 

[039] mmm 1 4 t-^k Lfc^3t^?©«?sa*-Bfi#it*s-r 0 O 
[040] mmm 1 4fffSLfcf )£if «%7tx^7 

[ ® s% © Ift K ] 
[ 0 2 6 7 ] 

101 m 1 ©*n 

10 3 fi2fDtf 

1 0 2 ^ft^H^fcJl 

104 Piffits-rs* 

2 0 0 It 

2 0 1 IlOti 

2 0 2 ISftfeK^lt t?H 

203 m 2(o mm 

2 0 4 lEfL^AH 
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211 lEummm 

2 i 2 mytm 

2 i 3 m^-mmm 

2 1 4 n?aA» 

3 0 0 mts. 

3 0 1 H 1 

302 mytmm^^ts m 

3 0 3 H 2 Otl 

3 11 IE?L)4AJ1 

3 i 2 lEummm 10 

3 i 3 mitm 

3 i 4 

3 1 5 tfaxi 

400 mm. 

4 0 1 Hi ©«s 

402 m-yt¥ji'n**atsm 

4 0 3 S 2 Of I 

4 11 IE?Li£AJl 

4 1 2 lEfLIISJl 

4 1 3 lift* 20 
4 1 4 

415 niF&xm 

6 0 1 V — X ill IE ft HI SS 

6 0 2 H*^ 

6 0 3 h MIEKHES 

6 0 4 Klhlfi 

6 0 5 -> — )\y 

6 0 7 31 

6 0 8 68 

609 FPC (7U^'>7*7'J>^-+'7F) 30 

6 1 0 IfIS 
6 11 

6 12 « Si $IJ I1T F T 

6 13 SIOIS 

6 14 MSt) 

6 1 6 %3feftiK*£tyJg 

6 17 fg 2 CD Hffi 

6 1 8 fg7t«? 

623 nft^HTFT 

624 pft^/HTFT 40 
9 10 1 Eft 

9 10 2 

9 10 3 S^SSS 

9104 X tf - A - §S 

9105 tfx^A^S^ 
9 2 0 1 

9 2 0 2 fff* 

9 2 0 3 g/^gP 

9 2 0 4 * - # - H 

9205 b 50 
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9 2 0 6 lOr-fy??^ 

9 3 0 1 *{* 

9 3 0 2 it^SP 
9 3 0 3 

9 4 0 1 *{* 

9 4 0 2 fff* 

9 4 0 3 a^ap 

9 4 0 4 ^PAJlffi 

9 4 0 5 HPttiflW* 

9 4 0 6 S f f * - 

9407 ft SB £ ffi # - h 

9408 ry-ri- 

9 5 0 1 

9 5 0 2 St^gB 

9 5 0 3 S{* 

9504 ft SB S & # - h 

9 5 0 5 U * 3 > * fll W 

9 5 0 6 SfggB 

9 5 0 7 ^7T'J- 

9 5 0 8 HP All U 

9509 mw*- 

9 5 10 glggP 
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